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(54) BATTERY MODULE AND ELECTRONIC DEVICE

(57) The disclosure relates to the technical field of
batteries, and in particular, to a battery module and an
electronic device. The battery module includes a frame
(1), a cell (2), a position-limiting member (3), and a buffer
member (4). A plurality of the cells (2) are stacked in the
frame (1) in parallel. The position-limiting member (3) is

disposed in the frame (1), and divides the frame (1) into
a plurality of spaces for the cells (2) being evenly ar-
ranged. A plurality of the buffer members (4) are respec-
tively disposed between the adjacent cells (2) and/or be-
tween the cell (2) and the frame (1).
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Description

BACKGROUND

Technical Field

[0001] The present disclosure relates to the technical
field of batteries, and in particular, to a battery module
and an electronic device.

Description of Related Art

[0002] As the core of three crucial technologies for new
energy vehicles, power batteries have received in-
creased attention. The swelling of cells of a module is
one of the problems to be solved urgently. Cell swelling
not only occurs when the battery undergoes thermal run-
away or aging, but also occurs even during normal charg-
ing and discharging. The swelling of cell will cause other
structures inside the power battery to deform.
[0003] As one of the solutions to the safety problem,
all-solid-state battery has been developed to significantly
reduce the risk of thermal runaway of the cell containing
liquid. However, the cells of the all-solid-state battery
module still swell during the electrochemical reaction
process. The volume increase caused by the swelling of
the cell and the squeezing force caused by the swelling
of the cell to the surrounding structure should not be ig-
nored. The deformation displacement and thrust gener-
ated by the swelling of all internal cells will be transmitted
and accumulated to the outermost cell, which will even-
tually exert a very large thrust on the module side plate
from the outermost cell. A conventional side plate is a
rigidly fixed single plate, and it cannot be ensured that
such side plate is able to completely resist or absorb the
thrust when being subjected to the same. Therefore, de-
formation and cracking of the side plate, deformation and
failure of thermal conductive adhesive, structural adhe-
sive, tab welding, etc. on the module housing, and even
fracture of connection of the side plate as well as damage
of the module are likely to occur.
[0004] Therefore, there is a need of developing a bat-
tery module for solving the above problem.

SUMMARY

[0005] A purpose of the present disclosure is to provide
a battery module, which is able to effectively absorb the
swelling displacement of cells, especially the swelling
displacement of the outermost cell, reduce the swelling
force caused by the cell on a side plate, and improve the
safety of a battery module.
[0006] Another purpose of the present disclosure is to
provide an electronic device. By applying the above bat-
tery module to the electronic device, the amount of ther-
mal swelling of the battery module is small, the perform-
ance of the battery module is stable, and the safety of
the electronic device is improved.

[0007] To achieve the above purposes, the following
technical solutions are provided.
[0008] In a first aspect, a battery module is provided,
and includes a frame, a plurality of cells , at least one
position-limiting member and a plurality of buffer mem-
bers. The cells are stacked in the frame in parallel. The
position-limiting member is disposed in the frame, and
divides the frame into a plurality of spaces for the cells
being evenly arranged. The buffer members are respec-
tively disposed between the adjacent cells and/or be-
tween the cell and the frame.
[0009] As an optional solution of the battery module,
an energy absorbing member is further included, and the
energy absorbing member is arranged at a position ad-
jacent to the position-limiting member.
[0010] As an optional solution of the battery module,
the energy absorbing member is provided with a plurality
of energy absorbing portion, and the energy absorbing
portions are arranged at intervals on the energy absorb-
ing member in the same shape.
[0011] As an optional solution of the battery module,
each of the energy absorbing portions is formed in a pro-
truding shape, and the adjacent energy absorbing por-
tions protrude in opposite directions.
[0012] As an optional solution of the battery module,
both sides of the position-limiting member are provided
with the energy absorbing members, and the two energy
absorbing members provided on both sides of the posi-
tion-limiting member are symmetrical with respect to the
position-limiting member.
[0013] As an optional solution of the battery module, a
positioning member is further included. The positioning
member connects the energy absorbing member and the
position-limiting member in a movable manner, so that
the energy absorbing member may move close to or
away from the position-limiting member within a certain
distance along the direction in which the cells are ar-
ranged.
[0014] As an optional solution of the battery module,
each of the buffer members includes an outer frame por-
tion and a buffer portion, and a hardness of the outer
frame portion is greater than a hardness of the buffer
portion.
[0015] As an optional solution of the battery module,
the frame includes a bottom plate and an upper cover,
and at least one of the bottom plate and the upper cover
is provided with a positioning groove for at least a part
of the position-limiting member to be embedded and po-
sitioned.
[0016] As an optional solution of the battery module,
each of the spaces divided by the position-limiting mem-
ber has 3 to 9 of the cells respectively.
[0017] In a second aspect, an electronic device is pro-
vided, which includes the battery module as described
above.
[0018] Compared with the related art, the advanta-
geous effects of the present disclosure are:
[0019] The battery module provided by the present dis-
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closure includes a frame, a plurality of cells, at least one
position-limiting member and a plurality of buffer mem-
bers. By utilizing the elastic deformation of the buffer
members to absorb the amount of swelling of the cells,
it is possible to reduce the outward displacement caused
by the swelling of the cells. In the meantime, since the
position-limiting member divides the frame into multiple
independent spaces, the total amount of displacement
caused by the swelling of all cells of the module is sep-
arated in various spaces, and the swelling force caused
by the swelling displacement is also shared by various
position-limiting members. In this manner, the swelling
displacement accumulated at the outermost cell is re-
duced, and the thrust caused by the swelling displace-
ment and applied to the side wall is reduced, so that it is
possible to effectively prevent excessive swelling dis-
placement from causing rupture and failure of the tab
welding portion of the outermost cell, thereby significantly
improving the safety of the battery module.
[0020] In the electronic device provided by the present
disclosure, by applying the above-mentioned battery
module to the electronic device, the amount of thermal
swelling of the battery module may be reduced, so that
the performance of the battery module may be more sta-
ble, and the safety of the electronic device may be im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a schematic view of a structure of a battery
module according to an embodiment of the present
disclosure.
FIG. 2 is a schematic view of a stacked structure of
cells inside a battery module according to an em-
bodiment of the present disclosure.
FIG. 3 is a schematic view of a structure of a buffer
member according to an embodiment of the present
disclosure.
FIG. 4 is a schematic view of an example of config-
uration of a position-limiting member and an energy
absorbing member provided by an embodiment of
the present disclosure.
FIG. 5 is a schematic structural view of the position-
limiting member and the energy absorbing member
in an assembled state according to an embodiment
of the present disclosure.
FIG. 6 is a schematic view of a setting position and
a specific structure of the energy absorbing member
according to an embodiment of the present disclo-
sure.
FIG. 7 is a schematic view of another example of
configuration of the position-limiting member and the
energy absorbing member provided by an embodi-
ment of the present disclosure.
FIG. 8 is an enlarged view of place A in FIG. 7.
FIG. 9 is a schematic structural view of a first energy

absorbing mechanism provided by an embodiment
of the present disclosure.
FIG. 10 is a schematic structural view of a first energy
absorbing assembly in the first energy absorbing
mechanism provided by an embodiment of the
present disclosure.
FIG. 11 is a schematic structural view of a second
energy absorbing mechanism provided by an em-
bodiment of the present disclosure.
FIG. 12 is a schematic cross-sectional view of a sec-
ond energy absorbing mechanism provided by an
embodiment of the present disclosure.
FIG. 13 is an enlarged view of place B in FIG. 12.
FIG. 14 is a schematic structural view of the second
energy absorbing mechanism provided by an em-
bodiment of the present disclosure without the en-
ergy absorbing housing.

DESCRIPTION OF THE EMBODIMENTS

[0022] In order to make the objectives, technical solu-
tions and advantages of the present disclosure clearer,
the technical solution in the embodiment of the present
disclosure will be further described in detail below with
reference to the accompanying drawings in the embod-
iments. Clearly, the described embodiments are some,
but not all, embodiments of the present disclosure. The
components in the embodiments of the disclosure gen-
erally described and illustrated in the drawings herein
may be arranged and designed in a variety of different
configurations.
[0023] Thus, the following detailed description of the
embodiments of the disclosure provided in the accom-
panying drawings is not intended to limit the scope of the
disclosure as claimed, but is merely representative of
selected embodiments of the disclosure. Based on the
embodiments of the present disclosure, all other embod-
iments obtained by those of ordinary skill in the art without
creative efforts shall fall within the protection scope of
the present disclosure.
[0024] It should be noted that like numerals and letters
refer to like items in the following figures, so once an item
is defined in one figure, it does not require further defini-
tion and explanation in subsequent figures.
[0025] In the description of the present disclosure, it
should be noted that the terms "upper", "lower", "left",
"right", "vertical", "horizontal", "inner", "outer", etc. indi-
cate the orientation or the positional relationship based
on the orientation or positional relationship shown in the
accompanying drawings, or the orientation or positional
relationship that the product of the disclosure is normally
placed when it is in use. The use of above terms is only
for the convenience of describing the present disclosure
and simplifying the description, rather than indicating or
implying the device or elements referred to must have a
particular orientation, be constructed and operated in a
particular orientation, and therefore should not be con-
strued as limiting the disclosure.
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[0026] In the description of the present disclosure, it
should also be noted that, unless otherwise expressly
specified and limited, the terms "arrangement" and "con-
nection" should be understood in a broad sense, for ex-
ample, they may refer to a fixed connection or a detach-
able connection, or integral connection; and the connec-
tion may be either mechanical connection or electrical
connection. For those of ordinary skill in the art, the spe-
cific meanings of the above terms in the present disclo-
sure can be defined depending on specific situations.
[0027] In the present disclosure, unless otherwise ex-
pressly specified and limited, a first feature "on" or "un-
der" a second feature may include the circumstances
that the first and second features are in direct contact, or
may include the circumstances that the first and second
features are not in direct contact but in contact through
another feature between them. Also, the first feature be-
ing "above", "over" and "on" the second feature includes
the circumstances that the first feature is directly above
and obliquely above the second feature, or simply means
that the first feature is at a level higher than the second
feature. The first feature being "below", "under" and "be-
neath" the second feature includes the circumstances
that the first feature is directly below and diagonally below
the second feature, or simply means that the first feature
is at a level lower than the second feature.
[0028] The following describes the embodiments of the
present disclosure in detail, examples of which are illus-
trated in the accompanying drawings, wherein the same
or similar reference numerals refer to the same or similar
elements or elements having the same or similar func-
tions throughout. The embodiments described below
with reference to the accompanying drawings are exem-
plary, only used to explain the present disclosure, and
should not be construed as a limitation to the present
disclosure.
[0029] FIG. 1 shows a basic structure of a battery mod-
ule according to an embodiment of the present disclo-
sure. FIG. 2 shows the internal structure of the battery
module. As shown in FIG. 1 and FIG. 2, the battery mod-
ule in the embodiment of the present disclosure includes
a frame 1. The frame 1 includes a bottom plate 11, an
upper cover 12, a left side plate 13, a right side plate 14,
a front end plate 15 and a rear end plate 16. The above-
mentioned components are configured in a rectangular
box shape. A plurality of cells 2 are arranged inside the
frame 1, and the cells 2 are substantially rectangular
packages, whose long and narrow side surfaces parallel
to the length direction and the thickness direction contact
the bottom plate 11, and are stacked and arranged in the
frame 1 in such a way that the length direction is the same
as the extending direction of the left side plate 13 and
the right side plate 14. The outer surfaces of the left side
plate 13 and the right side plate 14 are also provided with
hoisting ribs protruding to the outside for hoisting the en-
tire battery module. Busbar components with grid struc-
ture are arranged at the inner side of the front end plate
15 and the rear end plate 16 for fixing the corresponding

output stage.
[0030] For convenience of description, hereinafter,
"side plate" refers to "left side plate 13" and "right side
plate 14", and "end plate" refers to "front end plate 15"
and "rear end plate 16".
[0031] The frame 1 of the battery module of the present
disclosure is also provided with a position-limiting mem-
ber 3 therein. As shown in FIG. 1, the position-limiting
member 3 is in the shape of a long plate, and is fixed
inside the battery module in a manner parallel to the left
side plate 13 and the right side plate 14. By setting such
a position-limiting member 3, the inside of the frame 1 is
divided into a plurality of spaces, so that the plurality of
cells 2 originally arranged in sequence to form a stack
are divided into a plurality of cell groups, and the various
cell groups are separated by the position-limiting member
3 arranged in a fixed manner. When a cell 2 swells, the
swelling force and swelling displacement generated by
the cell 2 will be isolated by the position-limiting member
3 in the independent space where the cell group is locat-
ed, and the fixedly arranged position-limiting member 3
will withstand the swelling force generated by the cell
group in the spaces separated by the position-limiting
member 3, thereby preventing the swelling force and
swelling displacement from being transmitted to other
battery group. Even if the expanded cells 2 are located
in the space separated by the side plate and the position-
limiting member 3, since the number of cells 2 in one
separation space is limited, the generated swelling force
and swelling displacement will not be accumulated to an
extent which is unbearable for the strength of the side
plate. In this manner, it is possible to prevent the tab
welding portion of the outermost cell 2 from breaking and
failing due to excessive swelling displacement, and at
the same time effectively reduce the swelling force sub-
jected to the side plate in the swelling direction of the cell
2, which significantly improves the safety of the battery
module.
[0032] Considering the strength limit of the side plate
and the position-limiting member 3, the number of posi-
tion-limiting members 3 may be 2 to 5, and the number
of cells 2 in each space separated by the position-limiting
member 3 is 3 to 9, or may be 4 to 8 preferably. Such a
configuration may ensure that the actual maximum swell-
ing force applied to the left side plate 13 and the right
side plate 14 does not exceed the strength limit thereof,
and at the same time reduce the number of position-lim-
iting members 3 to realize utilization and lightness of the
internal space of the battery module as much as possible.
[0033] The frame 1 of the battery module of the present
disclosure is further provided with a plurality of buffer
members 4, which is inserted between adjacent cells 2
and between the outermost cell 2 and its adjacent side
plate respectively. The buffer members 4 inserted be-
tween the cells 2 may also be inserted only between two
cells 2 connected in series, and the cells 2 connected in
parallel are adhered together through double-sided tape
or spray adhesive. Of course, in other embodiments, buff-
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er members 4 may also be provided only between adja-
cent cells 2, and the buffer members 4 may be used to
absorb the amount of swelling of the cells 2.
[0034] Exemplarily, one or more buffer members 4 may
be arranged between every other two adjacent cells 2,
and the location and number of the buffer members 4
may be designed according to actual needs, as long as
it is ensured that the amount of swelling can be absorbed
by the buffer members 4 as much as possible when the
cells 2 expand, so as to reduce the amount of displace-
ment transmitted to the other cells 2. No further examples
are provided herein.
[0035] FIG. 3 shows the structure of the buffer member
4. As shown in FIG. 3, the present disclosure provides a
new type of buffer member 4, which includes an outer
frame portion 41 and a buffer portion 42, and a hardness
of the outer frame portion 41 is greater than a hardness
of the buffer portion 42. Preferably, the outer frame por-
tion 41 is made of a metal material with a certain hard-
ness, and the buffer portion 42 is made of a soft polyester
elastic material. Since the amount of swelling at the cent-
er of the cell 2 is significantly greater than the amount of
swelling of the periphery thereof when the cell 2 swells,
by providing such a buffer member 4 with a certain rigidity
at the periphery and a high buffering performance in the
central part, when the buffer portion 42 is utilized to com-
pletely absorb the swelling force in the center region of
the cell 2, the outer frame portion 41 still maintains the
original shape of the buffer member 4, so that almost no
deformation or displacement occurs to the buffer member
4, thereby effectively reducing the transmission of dis-
placement of the expanded cell 2 and improving the sta-
bility and reliability of the entire battery module.
[0036] FIG. 4 shows an assembly relationship of the
position-limiting member 3 and the bottom plate 11 and
the upper cover 12. As shown in FIG. 4, the bottom plate
11 and the upper cover 12 are arranged opposite to each
other. At least one of the bottom plate 11 and the upper
cover 12 is provided with a positioning groove 111, and
the position-limiting member 3 is embedded in the posi-
tioning groove 111 for positioning, so as to facilitate the
positioning assembly of the position-limiting member 3.
In FIG. 4, the position-limiting member 3 is fixedly con-
nected with the bottom plate 11 and the upper cover 12
by bolts. Of course, in other embodiments, the position-
limiting member 3 may also be fixedly connected with
the bottom plate 11 and the upper cover 12 by welding
or riveting. In the embodiment shown in FIG. 4, there are
two position-limiting members 3 arranged in parallel in
the frame 1 and two positioning grooves 111 correspond-
ingly arranged on the bottom plate 11. By fixing the po-
sition-limiting members 3 on the positioning grooves 111,
the frame 1 is divided into 3 separate spaces. Clearly,
the number of the position-limiting members 3 and the
positioning grooves 111 provided here is only an exam-
ple. As mentioned above, those skilled in the art may
reasonably select the number of the positioning grooves
111 and the position-limiting members 3 according to the

number of the cells 2 provided in the battery module
adopted. The position-limiting member 3 may be made
of materials with high strength, high quality and light
weight, thus realizing lightness of the entire battery mod-
ule on the premise of being able to withstand the swelling
force of the cell group composed of several cells 2.
[0037] In an embodiment, the frame 1 of the battery
module of the present disclosure is further provided with
an energy absorbing member 5. As shown in FIG. 4 and
FIG. 6, the main body of the energy absorbing member
5 is elongated, and its length is substantially the same
as that of the position-limiting member 3. The energy
absorbing member 5 is arranged at a position adjacent
to the position-limiting member 3, and may be located
adjacent to either side or both sides of the position-lim-
iting member 3 for absorbing the swelling force of the cell
2. FIG. 4 and FIG. 5 show the arrangement in which the
energy absorbing members 5 are provided on the left
and right sides of the position-limiting member 3. As
shown in FIG. 4 and FIG. 5, one surface of the energy
absorbing members 5 disposed on two adjacent sides of
the position-limiting member 3 is in contact with one sur-
face of the cell 2, and the other surface is in contact with
the position-limiting member 3. Similar to the purpose of
providing the buffer member 4, the purpose of providing
the energy absorbing member 5 is to further absorb the
displacement generated by the swelling of the cell 2.
Therefore, the energy absorbing member 5 may also
adopt the same structure and material as the buffer mem-
ber 4. However, another solution is provided in the em-
bodiments shown in the drawings of the present disclo-
sure. Specifically, the entire energy absorbing member
5 is made of a material having a certain rigidity, and a
plurality of protruding energy absorbing portions 51 are
formed on the surface thereof. Each of the energy ab-
sorbing portions 51 of the energy absorbing member 5
shown in FIG. 4 is a protruding rectangle, and a plurality
of rectangular protruding energy absorbing portions 51
are arranged at intervals along the length direction of the
energy absorbing member 5. The shape of each of the
energy absorbing portions 51 is not particularly limited,
but preferably regular shapes of the same shape (which
means the same size and shape for complete overlap-
ping) arranged at equal intervals. With such structure,
when the adjacent cells 2 expand to produce a squeezing
displacement on the energy absorbing member 5, the
energy absorbing portions 51 protruding from the surface
of the energy absorbing member 5 will first be subjected
to the thrust generated by such displacement, and local
deformation or even local recess will occur. Under the
circumstances, the original thickness of the protruding
structure is pressed flat to a certain extent, thereby ab-
sorbing a part of the thrust generated by the swelling,
thus reducing or even eliminating the influence caused
by the swelling force. The energy absorbing members 5
are arranged at adjacent positions on both sides of the
position-limiting member 3. Such symmetrical structure
further improves the uniformity of force and structural sta-
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bility. In the meantime, since the main body of the energy
absorbing member 5 is made of a rigid material, local
deformation caused by force to the energy absorbing por-
tions 51 can hardly affect the set shape of the main body,
and to a certain extent, a reinforcing effect for the posi-
tion-limiting member 3 may be realized, so that the inter-
nal stability of the entire battery module is further en-
hanced.
[0038] In the above-mentioned embodiment, FIG. 6
further shows the specific structure of the energy absorb-
ing member 5 and the cooperation between the energy
absorbing member 5 and the position-limiting member
3. As shown in FIG. 6, a plurality of energy absorbing
portions 51 provided on the energy absorbing member
5 are arranged at intervals on the energy absorbing mem-
ber 5 in the same shape, so that all the energy absorbing
portions 51 may be aligned with the surface in contact
with the cell 2, and it is ensured that each of the energy
absorbing portions 51 is in contact with the cell 2 uni-
formly. Although each of the energy absorbing portions
51 shown in the figure is formed in a protruding rectan-
gular shape, those skilled in the art may set the energy
absorbing portions 51 into any shape as required. In the
embodiment of the present disclosure, the protruding di-
rections of the adjacent energy absorbing portions 51 are
opposite, that is, the protrusions are alternately arranged.
Such design allows the energy absorbing portions 51 to
protrude upward on both sides of the energy absorbing
member 5, so it may be ensured that the component is
subjected to force uniformly and has a stable structure,
thereby improving the energy absorbing effect of the en-
ergy absorbing member 5. Moreover, the arrangement
relationship between the energy absorbing member 5
and the position-limiting member 3 shown in FIG. 5 and
FIG. 6 is that the two energy absorbing members 5 ar-
ranged on the left and right sides of the same position-
limiting member 3 are symmetrical relative to the axis of
the position-limiting member 3. More specifically, the two
energy absorbing members 5 on the left and right sides
of the position-limiting member 3 are arranged such that
the protrusions of the energy absorbing portions 51 of
the two energy absorbing members 5 are axially sym-
metrical with respect to the position-limiting member 3.
Such symmetrical structure further improves the uniform-
ity of force and structural stability. Exemplarily, the ener-
gy absorbing member 5 may be an integrally formed met-
al plate, and the energy absorbing portions 51 are formed
on the metal plate by punching. In other embodiments,
the energy absorbing member 5 may also be a rubber
plate with certain plasticity, the energy absorbing portions
51 may be formed by injection molding, and the energy
absorbing portion 51s absorb the swelling force of the
cell 2 through elastic deformation.
[0039] In the above embodiment, the energy absorbing
member 5 and the position-limiting member 3 in FIG. 4
are only placed adjacent to each other, and there is no
connecting structure between them. FIG. 7 and FIG. 8
show an assembly configuration in which the energy ab-

sorbing member 5 and the position-limiting member 3
are connected by a connecting member. As shown in
FIG. 7 and FIG. 8, the battery module further includes a
positioning member 6. A plurality of positioning members
6 are arranged along the length direction of the position-
limiting member 3 to fixedly assemble the energy absorb-
ing member 5 on the position-limiting member 3. Exem-
plarily, the energy absorbing member 5 may be assem-
bled on the position-limiting member 3 through two rows
of positioning members 6, and the two rows of positioning
members 6 are arranged side by side along the width
direction of the position-limiting member 3 to ensure that
the energy absorbing member 5 can be assembled sta-
bly, thus preventing the energy absorbing member 5 from
being moving away from its position in the frame 1 when
being squeezed and affecting the energy absorbing ef-
fect. As shown in the specific embodiment of FIG. 8, the
positioning member 6 is set as a bolt, and the energy
absorbing member 5 is nailed on the position-limiting
member 3 by using the positioning member 6. Compared
with the above-mentioned technical solution which is not
provided with the connecting member, the lateral dis-
placement of the energy absorbing member 5 relative to
the position-limiting member 3 may be avoided, and the
reliability and stability of the module structure may be
further enhanced.
[0040] In an embodiment, the frame 1 of the battery
module of the present disclosure is further provided with
a first energy absorbing mechanism 7 therein. As shown
in FIG. 9, the first energy absorbing mechanism 7 in-
cludes a first support member 71, a second support mem-
ber 72, and a first energy absorbing assembly 73. The
first support member 71 and the second support member
72 are arranged in parallel and spaced apart along the
stacking direction of the cell and are connected to both
sides of the first energy absorbing assembly 73, and the
thickness of the first energy absorbing assembly 73 in
the stacking direction of the cell is adjustable. The func-
tion of the first energy absorbing mechanism 7 is the
same as the function of the energy absorbing member 5
in the above-mentioned embodiment, so the details will
not be repeated here. In addition, it should be noted that
the same battery module may include both the first en-
ergy absorbing mechanism 7 and the energy absorbing
member 5, or include only the first energy absorbing
mechanism 7 or the energy absorbing member 5, which
is not limited in the disclosure. Exemplarily, the first sup-
port member 71 abuts against the position-limiting mem-
ber 3, and the second support member 72 abuts against
the cell 2. When the cell 2 swells, the swelling force of
the cell 2 pushes the second support member 72 to move
in the direction of the first support member 71, and
squeezes the first energy absorbing assembly 73, so that
the first energy absorbing assembly 73 is pressed thin
to absorb the swelling force of the cell 2. When the swell-
ing force of the cell 2 disappears, the first energy absorb-
ing assembly 73 may be restored to the original state,
thereby pushing the second support member 72 to move
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away from the first support member 71. Of course, the
first support member 71 may also abut against the cell
2, and the second support member 72 may also abut
against the position-limiting member 3. In order to im-
prove the energy absorbing capability of the first energy
absorbing mechanism 7, a plurality of first energy ab-
sorbing assemblies 73 are spaced apart between the first
support member 71 and the second support member 72
along the length direction of the cell 2. Preferably, the
structural dimensions of the plurality of first energy ab-
sorbing assemblies 73 are the same. For example, 11
first energy absorbing assemblies 73 are spaced apart
between the first support member 71 and the second
support member 72 along the length direction of the cell
2, and of course, the number of first energy absorbing
assemblies 73 may be set freely between 3 and 15.
[0041] In the above embodiment, as shown in FIG. 10,
the first energy absorbing assembly 73 includes a first
member 731, a second member 732, a reset member
733, a rotating shaft 734, and an adapter 735. The first
member 731 and the second member 732 are pivotally
connected through the rotating shaft 734. Specifically,
the middle position of the first member 731 and the middle
position of the second member 732 are rotatably con-
nected through the rotating shaft 734. Both ends of the
reset member 733 are respectively connected to the first
member 731 and the second member 732, and two reset
members 733 are respectively disposed on both sides
of the rotating shaft 734. Both ends of the first member
731 are connected to the first support member 71 and
the second support member respectively 72 through the
adapter 735. Both ends of the second member 732 are
connected to the first support member 71 and the second
support member 72 respectively through the adapter
735. In FIG. 10, the adapter 735 includes a pivot portion
7351 and a fixed portion 7352, the pivot portion 7351 is
pivotally connected to the first member 731 or the second
member 732, and the fixed portion 7352 is fixedly con-
nected to the first support member 71 or the second sup-
port member 72. Through the design of the adapter 735,
when the distance between the first support member 71
and the second support member 72 decreases or in-
creases, the first support member 71 and the second
support member 72 are kept horizontal, and the strength
of connection between the first support member 71 and
the first member 731 and the second member 732 may
be ensured, as well as the strength of connection be-
tween the second support member 72 and the first mem-
ber 731 and the second member 732 may be ensured.
When the cell 2 swells, the swelling force of the cell 2
pushes the second support member 72 to move in the
direction of the first support member 71 and squeezes
the first energy absorbing assembly 73. The reset mem-
ber 733 in the first energy absorbing assembly 73 is com-
pressed, so the first energy absorbing assembly 73 be-
comes thin and absorbs the swelling force of the cell 2.
When the swelling force of the cell 2 disappears, the first
member 731 and the second member 732 in the first

energy absorbing assembly 73 may rotate relative to
each other under the action of the reset member 733 and
push the second support member 72 to move away from
the first support member 71, so that the first energy ab-
sorbing mechanism 7 restores to its original state. In ad-
dition, in the above embodiment, at least one reset mem-
ber 733 is provided on both sides of the rotating shaft
734. For example, both sides of the rotating shaft 734
are provided with 2 to 5 (which may be set freely) reset
members 733.
[0042] In an embodiment, the frame 1 of the battery
module of the present disclosure is further provided with
a second energy absorbing mechanism 8 therein. The
function of the second energy absorbing mechanism 8
is the same as that of the energy absorbing member 5
in the above-mentioned embodiment, so the details are
not repeated here. In addition, it should be noted that the
same battery module may include the first energy ab-
sorbing mechanism 7, the second energy absorbing
mechanism 8, and the energy absorbing member 5 si-
multaneously, or may only include the first energy ab-
sorbing mechanism 7 or the second energy absorbing
mechanism 8, or the energy absorbing member 5, which
is not limited in the disclosure. As shown in FIG. 11 and
FIG. 12, the second energy absorbing mechanism 8 in-
cludes a block-pushing assembly 81 and a second en-
ergy absorbing assembly 82 spaced apart along the
stacking direction of the cells. The space between the
block-pushing assembly 81 and the second energy ab-
sorbing assembly 82 is adjustable, so that the swelling
force of the cells 2 may be absorbed. The block-pushing
assembly 81 abuts against the cell 2, the second energy
absorbing assembly 82 abuts against the position-limit-
ing member 3, and the block-pushing assembly 81 may
move toward the second energy absorbing assembly 82
under the action of the swelling force of the cell 2.
[0043] In the above embodiment, as shown in FIG. 12,
the block-pushing assembly 81 includes a pushing plate
811, a pushing block 812 and an elastic member 813.
The pushing block 812 is set on the pushing plate 811
through the elastic member 813, and the pushing block
812 may move elastically along the stacking direction of
the cells 2 relative to the pushing plate 811 to absorb the
swelling force of the cells 2. As shown in FIG. 12, the
second energy absorbing assembly 82 includes an en-
ergy absorbing housing 821, a first abutting member 822,
a first sliding member 823, a first energy absorbing and
reset member 824, a second abutting member 825, a
second sliding member 826, and a second energy ab-
sorbing and reset element 827. The first abutting member
822 and the first sliding member 823 both are slidably
disposed in the energy absorbing housing 821. The first
energy absorbing and reset member 824 is compressed
in the energy absorbing housing 821 and the first abutting
member 822. The first sliding member 823 abuts against
one side of the pushing block 812; the second abutting
member 825 and the second sliding member 826 both
are slidably arranged in the energy absorbing housing
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821. The second abutting member 825 and the first abut-
ting member 822 are arranged symmetrically. The sec-
ond sliding member 826 and the first sliding member 823
are arranged symmetrically. The second energy absorb-
ing and reset member 827 is connected between the en-
ergy absorbing housing 821 and the second abutting
member 825, and the second sliding member 826 abuts
against the other side of the pushing block 812. When
the swelling force of the cell 2 acts on the pushing plate
811 to move the pushing plate 811 toward the second
energy absorbing assembly 82, the pushing block 812
makes the first sliding member 823 and the second slid-
ing member 826 move away from each other, and causes
the first abutting member 822 and the second abutting
member 825 to move away from each other, thereby
compressing the first energy absorbing and reset mem-
ber 824 and the second energy absorbing and reset
member 827. In FIG. 12, the longitudinal crosssection
shape of the pushing block 812 is an isosceles trapezoid,
the first sliding member 823 and the second sliding mem-
ber 826 are symmetrically arranged, and the first sliding
member 823 and the second sliding member 826 respec-
tively abut against two waist sides of the pushing block
812. When the pushing plate 811 drives the pushing block
812 to move close to the second energy absorbing as-
sembly 82, the two waist sides of the pushing block 812
may drive the first sliding member 823 and the second
sliding member 826 to move away from each other, and
then push the first abutting member 822 and the second
abutting member 825 to move away from each other.
The first energy absorbing and reset member 824 and
the second energy absorbing and reset member 827 are
further compressed. In the process, the first energy ab-
sorbing and reset member 824, the second energy ab-
sorbing and reset member 827, and the elastic member
813 may all absorb the swelling force of the cell 2. When
the swelling force of the cell 2 disappears, the elastic
force of the first energy absorbing and reset member 824
and the second energy absorbing and reset member 827
is able to push the first abutting member 822 and the
second abutting member 825 to move relative to each
other, thereby squeezing the first sliding member 823
and the second sliding member 826 to move relative to
each other. Under the squeezing action of the first sliding
member 823 and the second sliding member 826, the
pushing block 812 is pushed to move away from the sec-
ond energy absorbing assembly 82. The overall thick-
ness of the second energy absorbing mechanism 8 in-
creases until the second energy absorbing mechanism
8 restores to its original state.
[0044] FIG. 13 is a partial enlarged view of FIG. 12,
and FIG. 13 shows a cooperation relationship between
the first sliding member 823 and the second sliding mem-
ber 826 and the pushing plate 811. As shown in FIG. 13,
the pushing plate 811 is provided with a first position-
limiting guide groove 8111 and a second position-limiting
guide groove 8112. The first position-limiting guide
groove 8111 and the second position-limiting guide

groove 8112 are respectively disposed on both sides of
the pushing block 812. One end of the first sliding mem-
ber 823 is slidably engaged with the first position-limiting
guide groove 8111, and one end of the second sliding
member 826 is slidably engaged with the second posi-
tion-limiting guide groove 8112. Such design may ensure
that the first sliding member 823 and the second sliding
member 826 move stably along a specific direction, so
that the energy absorbing effect of the second energy
absorbing mechanism 8 is stable and reliable.
[0045] FIG. 14 shows a schematic structural view of
the second energy absorbing mechanism 8 without the
energy absorbing housing 821. For the second energy
absorbing assembly 82, one first abutting member 822,
one second abutting member 825, two first sliding mem-
bers 823, two second sliding members 826, seven first
energy absorbing and reset members 824 and seven
second energy absorbing and reset members 827 are
provided in the energy absorbing housing 821. The
number of the first energy absorbing and reset members
824 and the second energy absorbing and reset mem-
bers 827 is not limited to seven, and may be any number
between 2 and 15. The number of the first sliding member
823 and the second sliding member 826 is not limited to
two, and may be any number between 1 and 15. The
number of the first abutting member 822 and the second
abutting member 825 is preferably one, which may en-
sure the stability and reliability of the output of elastic
force of the first energy absorbing and reset members
824 and the second energy absorbing and reset mem-
bers 827. In FIG. 14, the first sliding member 823 and
the second sliding member 826 are symmetrically ar-
ranged, and the first sliding member 823 is provided with
a concave portion that cooperates with the pushing block
812 to ensure stable cooperation between the first sliding
member 823 and the pushing block 812, and the second
sliding member 826 is provided with a concave portion
that cooperates with the pushing block 812 to ensure
stable cooperation between the second sliding member
826 and the pushing block 812. Preferably, the matching
surface of the first sliding member 823 and the first abut-
ting member 822 is an inclined surface. When the thick-
ness of the first abutting member 822 is constant, the
area of the matching surface of the first sliding member
823 and the first abutting member 822 is increased, so
as to ensure the stability of the force transmission be-
tween the two. Similarly, the matching surface of the sec-
ond sliding member 826 and the second abutting mem-
ber 825 is an inclined surface. When the thickness of the
second abutting member 825 is constant, the area of the
matching surface of the second sliding member 826 and
the second abutting member 825 is increased, so as to
ensure the stability of the force transmission between the
two.
[0046] This embodiment further provides an electronic
device (not shown in the figure), including the above-
mentioned battery module. By applying the battery mod-
ule in the electronic device, the amount of thermal swell-
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ing of the battery module is small, the performance of the
battery module is stable, and the safety of the electronic
device is improved.
[0047] Optionally, the electronic device may be an
electric vehicle.

Claims

1. A battery module, comprising:

a frame (1);
a plurality of cells (2) stacked in the frame (1) in
parallel;
at least one position-limiting member (3) dis-
posed in the frame (1) and dividing the frame (1)
into a plurality of spaces for the plurality of cells
(2) being evenly arranged; and
a plurality of buffer members (4) respectively dis-
posed between the adjacent cells (2) and/or be-
tween the cell (2) and the frame (1).

2. The battery module according to claim 1, further
comprising an energy absorbing member (5), where-
in the energy absorbing member (5) is disposed at
a position adjacent to the at least one position-limit-
ing member (3).

3. The battery module according to claim 2, wherein
the energy absorbing member (5) is provided with a
plurality of energy absorbing portions (51), and the
plurality of the energy absorbing portions (51) are
arranged at intervals on the energy absorbing mem-
ber (5) in the same shape.

4. The battery module according to claim 3, wherein
each of the plurality of energy absorbing portions
(51) is formed in a protruding shape, and the adjacent
energy absorbing portions (51) protrude in opposite
directions.

5. The battery module according to claim 3, further
comprising a positioning member (6), wherein the
positioning member (6) fixes the energy absorbing
member (5) on the at least one position-limiting
member (3).

6. The battery module according to any one of claims
2-5, wherein both sides of the at least one position-
limiting member (3) are provided with the energy ab-
sorbing members (5), and the two energy absorbing
members (5) provided on the both sides of the posi-
tion-limiting members (3) are symmetrical with re-
spect to the at least one position-limiting member (3).

7. The battery module according to claim 1, wherein
each of the plurality of buffer members (4) comprises
an outer frame portion (41) and a buffer portion (42),

and a hardness of the outer frame portion (41) is
greater than a hardness of the buffer portion (42).

8. The battery module according to claim 1, wherein
the frame (1) comprises a bottom plate (11) and an
upper cover (12), and at least one of the bottom plate
(11) and the upper cover (12) is provided with a po-
sitioning groove (111) for at least a part of the at least
one position-limiting member (3) to be embedded
and positioned.

9. The battery module according to claim 1, wherein
each of the plurality of spaces divided by the at least
one position-limiting member (3) has 3 to 9 of the
cells (2) respectively.

10. An electronic device, comprising: the battery module
as claimed in any one of claims 1-9.
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